A THEROSCLEROSIS, fibrous proliferation, or primary dissecting aneurysm of main renal arteries or their primary branches may cause hypertension and can alter renal blood flow, filtration rate, sodium excretion, and water reabsorption." 2 Mechanisms of the changes in sodium and water transport are not fully understood; they may include decreases in intrarenal arterial pressure, glomerular filtration rate, distribution of peritubular blood, and, if renal atrophy is present, some change in tubular function. In dogs, partial constriction of one main renal artery provokes the excretion of urine of diminished volume and sodium concentration, and increased osmolality.3 4 However, if the number of functioning nephrons is decreased by complete occlusion of primary branches of the main renal artery or by unilateral parenchymal disease, urine volume, filtration rate, and osmolality are, alike, decreased.5-7 These experiments indicate that differences in renal functional patterns would be found in hypertensive patients with occlusive renal artery disease depending upon whether the lesion involves the main renal artery, some of its primary branches, or is associated with pyelonephritis.
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This report describes specific functions of individual kidneys of hypertensive patients with renal artery disease and compares them with those found in pyelonephritis and essential hypertension.
Methods Separated function tests were carried out in 45 hypertensive patients. These of FF were disparate in 3, UOsm was practically equal; UNa and EFNa were not different except in 1 patient (no. 39) in whom UNa was 10 per cent and EFNa 22 per cent higher on the affected side.
Discussion

Procedure
The method of collection employed in these studies involves collecting urine from one kidney through an occluding ureteral catheter and from the other via bladder. This technic has been criticized on several counts. The first is that ureteral occlusion may not be complete throughout the test, even though it is shown to be complete at the beginning. Thus, urine leakage would go undetected, since it would be mixed with urine from the opposite kidney. Further, the possibility has been suggested that ureteral catheterization might, of itself, modify renal function.'1 If either of these situations had regularly obtained, significant disparities should have been found in patients with essential hypertension, for urine flow from the catheterized side would have always been less. This was not the case, and minor decreases of function that were observed were not necessarily on the side of ureteral catheterization. It should be emphasized that, although the catheter is seated firmly in the ureter, there is no obstruction to free urine flow. Reflex depression of renal function arising from ureteral manipulation, while possible, has not been a problem.'2 Yendt et al. '3 have suggested that urine from the uncatheterized side may lose sodium through the bladder wall and this loss would vitiate the results of the test. This does not seem to be the case as shown by the similarities of UNa on the two sides in patients with essential hypertension, pyelonephritis, and branch lesions. That this has not been a problem is, perhaps, because the bladder is constantly drained and urine is not allowed to remain in it.
Further evidence for reliability appears in table 2. In this patient, tests were performed 3 days apart. At the first test the right ureter was catheterized; because urine flow from this side was unexpectedly higher, the test was repeated and the left ureter was catheterized.
Again the higher rate of urine flow was from the right kidney. The depression of GFR observed during the second test was due to 2 days of chlorothiazide treatment.14 In previous studies of separate renal functions11' 13, 15-17 specimens were collected by bilateral ureteral catheterization; to check for leakage the bladder was also catheterized. One difficulty with bilateral catheterization is the doubled hazard of leakage during ureteral peristalsis. Another is that at low rates of urine flow significant leakage could occur but the volume (say, 3 ml. in 30 minutes) could be so small as to escape drainage via the bladder catheter. By means of this procedure, the bladder is drained at the end of the collection period and by analysis an attempt is made to determine the kidney from which this urine originated. However, retention of urine in the bladder could allow for transfer of electrolytes through the bladder mucosa '3, 20 and so change the composition of the urine that it would not be recognizable as belonging to either kidney.
Obviously Selkurt22 has suggested that some hemodynamic function is partly responsible for the rate of sodium excretion. He studied renal hemodynamic functions and sodium excretion of dogs in which one kidney was perfused at DUSTAN, POUTASSE, CORCORAN, PAGE high or low arterial pressure levels, with or without a pulsatile flow. He found that increased intrarenal arterial pressure greatly enhanced natriuresis and that low intrarenal arterial pressure depressed natriuresis. These changes in perfusion pressure did not result in significant changes in GFR. Further, changes in pulse pressure were without effect. These results indicate that the narrowed pulse pressure found distal to a renal artery lesion does not play a role in the functional changes observed in such a kidney and that the filtered sodium load is not the only determinant of sodium excretion in these patients. Rather, decreases in intrarenal arterial pressure may account, in part, for the enhanced sodium reabsorption characteristic of occlusive arterial lesions. As concerns this possibility, mention should be made that at operation in patient no. 28, aortic pressure was 210/120 and renal artery pressure distal to the lesion was 164/120; this is the smallest gradient between aortic and renal artery pressure levels that we have observed in patients with occlusive renal artery disease. In patients with essential hypertension, glomerular filtration rate and renal plasma flow on the two sides, though depressed, were practically equal, as were urine flow, water, solute, and sodium excretions.
Pyelonephritis and branch arterial lesions alike depressed urine flow, glomerular filtration rate, and renal plasma flow in the affected or more-affected kidneys; water, total solute, and sodium excretions were in proportion to glomerular filtration rate. These findings indicate a decrease in numbers of functioning nephrons without a qualitative change in function of those remaining.
Occlusive lesion of one main renal artery decreased glomerular filtration rate and renal plasma flow on the affected side; urine flow was relatively more depressed than filtration rate, urinary osmolality was higher, and urinary sodium concentration was sharply decreased, as was the excreted fraction of the filtered sodium load.
Bilateral occlusive main arterial lesions sometimes had effects similar to those of unilateral lesions in the sense of greater functional deficits on the more-affected sides. However their functional patterns were not consistent.
The enhanced renal sodium reabsorption observed in patients with unilateral and bilateral main renal artery diseases could not be explained solely by decreases in filtered sodium load; this suggests that decreases in intrarenal arterial pressure also affect sodium excretion.
Changes in renal functions caused by ar-
